Alanine scan and N-methyl amide derivatives of Ac-bombesin[7-14]. Development of a proposed binding conformation at the neuromedin B (NMB) and gastrin releasing peptide (GRP) receptors.
Alanine and N-methylation scans together with molecular modelling were implemented in order to propose a binding conformation of the minimum active fragment of bombesin (BB), Ac-BB[7-14], to the gastrin releasing peptide (GRP) and neuromedin B (NMB) receptors. These data are also used to critically evaluate the previously proposed binding conformations such as alpha-helix and antiparallel beta-sheets. This shows that the previously reported conformations do not satisfy the experimental data. A new binding conformation of Ac-BB[7-14] is proposed consisting of three consecutive gamma-turns followed by a bend and finishing with two gamma-turns. This low energy conformation (analogous to a fragment of thymidylate synthase, 2TSC) of bombesin stabilized by five internal hydrogen bonds, and with the side chains of residues Trp8 and Leu13 held on the same side of the peptide, is in agreement with the experimentally observed data. This and the results of molecular modelling may aid in the synthesis of conformationally restricted high affinity bombesin analogues and/or high affinity template-based GRP or NMB receptor agonists and antagonists.